DESCRIPTION 



CARD CONNECTOR 

Technical Field 

[0001] 

The present invention relates to a card connector to connect a card 
such as an IC card or the like to an external circuit. 
Background Art 
[0002] 

Conventionally, a card connector to connect an IC card which 
includes an IC chip composed of a memory, a CPU, or the like to an 
external circuit such as a printed circuit board or the like is provided. 
[0003] 

According to Japanese Patent No. 2860362, a card connector, 
which comprises a body contiguously supporting an IC card and a cover 
rotatably attached to the body, is proposed. 
[0004] 

As for this card connector, since the cover is rotatably attached to 
the body, the cover should be handled together with the body for mounting 
this connector on a printed circuit board or the like. Thus, it is difficult to 
mount this connector automatically on the printed circuit board or the like. 
Furthermore, as for this connector, the connection of the card and the 
connector is retained with directly contacting an end face of the card to an 
engagement face of the body. However, such a constitution cannot retain 
the connection between the card and the connector firmly. Therefore, it is 
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necessary to provide a locking mechanism additionally to retain the 
connection for the purpose of ensuring the connection between the 
connector and the card certainly, thereby causing the complexity of the 
construction of the connector and upsizing the size of the connector. 
[0005] 

On the contrary, according to Japanese Patent No. 3020020, a card 
connector comprising a body shaped in form of a flat rectangular plate, 
wherein six connecting terminals are mounted on its surface, and a cover 
which has a card receiving portion on its rear face and also doubles as a 
holder of a card which is slidably attached along the surface portion of the 
body is proposed. 
[0006] 

As for this connector, the above mentioned problem with regard to 
the automatic attachment to the printed circuit board or the like is solved 
by means of a constituting that the body is separated from the cover when 
attaching the card. However, a de-installation of a component when 
attaching the connector causes a loss of the de-installed component. 
Furthermore, even this connector does not solve the problem of the 
complexity of the construction and the upsizing of the connector. 
Disclosure of Invention 
[0007] 

In order to solve the problem of the conventional art described 
above, an object of the present invention is to provide a compact card 
connector having a simple structure with which a card can be easily 
inserted and ejected. 
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[0008] 

A card connector in accordance with an aspect of the present 
invention comprises: a body comprising a recess into which a card, having 
a pluraiity of contact terminals disposed to be exposed on a surface thereof, 
is put; a plurality of contact springs projecting from a bottom face of the 
recess and contacting with respective contact terminals of a card 
elastically; a stationary hooking portion provided on a first face side of the 
body and holding a first end portion of the card with the bottom face of the 
recess; a movable hooking member provided on a second face side of the 
body, having a hooking portion on a side thereof facing the first face of the 
body, and being movable in a direction connecting the first face to the 
second face of the body; and a charging member for charging the movable 
hooking member toward the first face side of the body so as to hold a 
second end portion of the card between the hooking portion of the 
movable hooking member and the bottom face of the recess, wherein a 
face of the hooking portion facing the first face of the body is formed on a 
tapered face which comes closer to the first face side of the body as 
approaching to the bottom face of the recess. 
[0009] 

According to such a constitution, the card can be contained and 
held in the recess with the stationary hooking portion and the movable 
hooking member provided on the body, so that an additional cover or a 
card holder becomes unnecessary, and thereby, a compact card connector 
having a simple structure can be obtained. Furthermore, an attaching and 
detaching operation of a card to the connector can be performed with 
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moving it in a direction connecting the first face and the second face of the 
body of the movable hooking member, for example, in an anteroposterior 
direction, so that the attaching and detaching operation of the card 
becomes easier. Still furthermore, since the tapered face is formed on the 
movable hooking member, it is possible to move the movable hooking 
member toward the second face side against the charging force of the 
charging member with only pushing the tapered face with the second end 
portion of the card. When the second end portion of the card comes free 
from the tapered face of the movable hooking portion, the second end 
portion of the card is automatically held between the hooking portion of 
the movable hooking member and the bottom face of the recess, so that the 
card can be put in the connector with a one-touch operation. Still 
furthermore, when detaching the card, the card is lifted from the bottom 
face of the recess with an elastic force of the contact springs with moving 
the movable hooking member toward the second face side and thereby 
releasing the holding of the card between the hooking portion of the 
movable hooking member and the bottom face of the recess. Thus, the 
card can easily be taken out. 
Brief Description of Drawings 
[0010] 

FIG 1 A is a perspective view showing a card connector 
(hereinafter, described simply as "the connector") in accordance with a 
first embodiment of the present invention, and FIG IB is a perspective 
view showing a state that an IC card is put in the connector. 

FIG 2 is an exploded perspective view showing a constitution of 
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the connector in accordance with the first embodiment. 

FIG 3A is a plain view showing a constitution of the connector in 
accordance with the first embodiment, FIG 3B is a front view of the 
connector, and FIG 3C is a side view showing a state that a movable 
hooking member is omitted from the connector. 

FIG 4A is a cross-sectional view along a line A-A in FIG 3A, and 
FIG 4B is a partial cross-sectional view along a line B-B in FIG 3 A. 

FIG 5 A is a perspective view showing a state of putting an IC card 
into the connector in accordance with the first embodiment, and FIG 5B is 
a perspective view showing another state of putting the IC card into the 
card connector. 

FIG 6A is a perspective view showing a connector in accordance 
with a second embodiment of the present invention, and FIG 6B is a 
perspective view showing a state that an IC card is put into the connector. 

FIG 7 is a perspective view showing a hooking clasp of the 
connector in accordance with the second embodiment. 

FIG 8A is a plain view showing a constitution of the connector in 
accordance with the second embodiment, FIG 8B is a front view of the 
connector, and FIG 8C is a right side view of the connector. 

FIG 9 is a perspective view showing an assumed state of that an IC 
card is put into the connector in accordance with the second embodiment 
observed through the IC card. 

FIG 1 OA is a plain view showing a constitution of a modified 
example of the connector in accordance with the second embodiment, FIG 
1 OB is a front view of the connector, and FIG 1 OC is a bottom view in 
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which a portion of the connector is omitted. 

FIG 11 A is a right side view showing a constitution of the 
modified example of the connector in accordance with the second 
embodiment described above, FIG 1 IB is a partial cross-sectional view 
along a line A-A in FIG. 10A, and FIG 1 1C is a partial cross-sectional 
view along a line B-B in FIG 10A. 
Best Mode for Carrying Out the Invention 
[0011] 

FIRST EMBODIMENT 

A card connector (hereinafter, described simply as "the connector") 
1 in accordance with a first embodiment of the present invention is 
described with reference to drawings. Besides, in each following 
embodiment, in FIG 3A, for example, an upward direction is defined as a 
rear face (a first face) side or a backward of the connector 1, a downward 
direction is defined as a front face (a second face) side or a front of the 
connector 1, a leftward direction is defined as a left side of the connector 1, 
a rightward direction is defined as a right side of the connector 1, and a 
front side of the surface of the paper sheet is defined as an upward of the 
connector 1 , for ease of description. Furthermore, in FIG 3 A, the upward 
direction is defined as a front end (a first end portion) of an IC card 100, 
the downward direction is defined as a rear end (a second end portion) of 
the IC card 100, the front side of the surface side of the drawing sheet is 
defined as a front face of the IC card 100, and a rear side of the surface of 
the paper sheet is defined as a rear face of the IC card 1 00. Still 
furthermore, although the IC card is described as an example in the 
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descriptions of the following embodiments, the use of the present 

invention, however, is not limited to the IC card. 

[0012] 

As shown in FIG IB, the IC card 100, in which eight contact 
terminals are provided to be exposed on its bottom face, is put in the 
connector 1 in accordance with the first embodiment. As for the IC card 
100, a mini-UICC (USIM Integrated Circuit Card), for example, is used. 
A dimension of a conventional UICC is approximately 25 mm X 15mm, 
whereas the mini-UICC is a micro-mini IC card having a dimension of 
1 5mm X 1 2mm, approximately. Such an IC card 1 00 is formed in 
substantially a rectangular, hollow, and flat plate form with using a 
synthetic resin, for example, and it comprises a card body in which one 
corner between its long side and short side is cut off diagonally, an IC chip 
composed of a memory, a CPU and so on and also included in the card 
body, and contact terminals 101 for connecting the IC chip to an external 
circuit or the like. Each four contact terminals 1 0 1 arranged in parallel 
with a short side of a bottom face of the card body are further arranged in 
two rows along a long side. 
[0013] 

As shown in FIG 1 A, the connector 1 is composed of an 
approximate rectangular parallelepiped body 2 alone which comprises a 
recess 2a into which the IC card 100 is contained, and no cover is provided 
thereto. As shown in FIG 2, the body 2 is composed of three 
components of a base 3, a shell 4, and a movable hooking member 5 . As 
shown in FIG. IB, the IC card 100 is put into the connector 1 so that its 
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bottom face faces a flat plate portion 3 a of the base 3 which serves as a 
bottom face of the recess 2a of the body 2. Six contact springs 6, which 
elastically contact with six contact terminals 6 (SIC) other than two 
contact terminals 101 placed nearest to the front end side of the IC card 
100 among the eight contact terminals 101 of the IC card 100, respectively, 
are provided on a flat plate portion 3a of the base 3 to project upward. 
Besides, in the following description, the same symbol 3a is used both in 
case of indicating the bottom face of the recess 2a and in case of indicating 
the flat plate portion of the base 3, if necessary. 
[0014] 

A stationary hooking portion 20 in form of a flat plate is provided 
on a rear face side of the body 2. Furthermore, the movable hooking 
member 5, which is provided movably in an anteroposterior direction of 
the connector 1, and a plate spring (charging member) 1 8, which presses 
the movable hooking member 5 toward the rear face side of the body 2, are 
provided in a front face side of the body 2. As shown in FIG 4A, an end 
face 5e which is substantially perpendicular to the flat plate portion 3a of 
the base 3 and a hooking portion 5c which is formed to project above the 
flat plate portion 3a of the base 3 from an upper end of the end face 5e are 
formed in a rear face side of the movable hooking member 5. An 
inclined face 5b is formed on a rear face of the hooking portion 5c so that 
the IC card 100 can easily be inserted into the recess 2a. 
[0015] 

Under a condition that the IC card 100 is put into the recess 2a of 
the body 2, a vicinity of a front end 100a of the IC card 100 is held 
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between the stationary hooking portion 20 and the bottom face 3a of the 
recess 2a of the base 3. Furthermore, a vicinity of a rear end 1 00b of the 
IC card 100 is held between the hooking portion 5c of the movable 
hooking member 5 and the bottom face 3a of the recess 2a. 
[0016] 

As shown in FIG 2, the base 3 is formed of a synthetic resin with 
insert molding together with a first terminal member 1 1 and a second 
terminal member 12 each having the contact spring 6 integrally, and 
comprises a rectangular flat plate portion 3a which serves as the bottom 
face of the recess 2a of the body 2, a side wall portion 3b provided on a 
right end portion of the flat plate portion 3a, and press-fitted portions 3c 
and 3d formed on a front face side of the flat plate portion 3a and in both 
end portions of it in a longitudinal direction, respectively. 
[0017] 

Three rectangular through holes 7a which are longer in the 
longitudinal direction are formed in parallel with the anteroposterior 
direction, at positions slightly nearer to a right side in relation to a center 
of the flat plate portion 3a in the longitudinal direction of the connector 1 . 
Similarly, three rectangular through holes 7b which are longer in the 
longitudinal direction are formed in parallel with the anteroposterior 
direction, at positions slightly nearer to a left side in relation to the center 
of the flat plate portion 3a in the longitudinal direction of the connector 1 . 
A contact spring 6 is disposed to be allowed for an elastic deformation in 
each of the through holes 7a and 7b. Furthermore, as shown in FIG 3A, 
concave portions 8a, 8b and 8c which are used for connecting the base 3 
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and the shell 4 are formed on a rear face in both right and left end sides of 
the flat plate portion 3a. Besides, the concave portions 8a, 8b, and 8c are 
formed at positions shifted against the through holes 7a and 7b in the 
anteroposterior direction of the connector 1 so as not to overlap a line 
connecting the respective concave portions 8a, 8b and 8c on either side 
with a line connecting the respective through holes 7a and 7b disposed in 
parallel with the longitudinal direction. 
[0018] 

The side wall portion 3b is formed in a substantially rectangular 
parallelepiped shape so that a thickness of it in a heightwise direction of 
the connector 1 becomes thicker than a thickness of the flat plate portion 
3a. The side wall portion 3b is formed over a range from a front face side 
to a rear face side of the flat plate portion 3a along its right end, and an 
upper face of the side wall portion 3b is placed above an upper face of the 
flat plate portion 3a. Furthermore, a tapered face is formed on a corner 
portion of an upper end on a left side face (a face facing the fiat plate 
portion 3a side) of the side wall portion 3b. This tapered face serves as a 
leading guide when putting the IC card 100 into the recess 2a. 
[0019] 

The press-fitted portions 3c and 3d are formed in a substantially 
rectangular parallelepiped shape so that thicknesses of then in the 
heightwise direction of the connector 1 becomes thicker than the thickness 
of the flat plate portion 3a. Upper faces of the press-fitted portions 3c 
and 3d are placed above the upper face of the flat plate portion 3a, 
respectively. Furthermore, sliding ribs 9a and 9b for supporting the 
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movable hooking member 5 slidably are respectively formed at upper ends 
of faces of the press-fitted portions 3c and 3d facing each other so as to 
project in the longitudinal direction. Still furthermore, press-fitting holes 
1 Oa and 10b used for fixing the shell 4 on the base 3 are respectively 
formed to protrude through from bottom faces to upper faces of the 
press-fitted portions 3c and 3d. 
[0020] 

As shown in FIG 3 A, three first terminal members 1 1 arranged in 
the anteroposterior direction on a right side of the flat plate portion 3a of 
the base 3 and three second terminal portions 12 arranged in the 
anteroposterior direction on a left side of the flat plate portion 3 a of the 
base 3 respectively have different shapes so that orientations of the contact 
springs 6 in respective through holes 7a and 7b face becomes the same. 
[0021] 

Each first terminal member 1 1 is formed to be long plate of a 
conductive metal plate having elasticity, and comprises the above 
mentioned contact spring 6, a terminal 1 la which is to be connected to an 
external circuit such as a printed board, and a connecting portion 1 lb 
which has a rectangular flat plate shape and connects a base end of the 
contact spring 6 with a base end of the terminal 1 1 a integrally. These 
contact spring 6, the connecting portion 1 lb and the terminal 1 la are 
arranged on a straight line from left side to right side of the connector 1. 
The contact spring 6 is inclined upward to the left side as extending from 
its face end to its front end portion, and the front end portion contacts with 
the contact terminal 1 0 1 of the IC card 1 00 elastically. On the contrary, 
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the terminal 1 la is inclined downward to the right side as extending from 

its face end to its front end portion. 

[0022] 

The second terminal member 12 is formed of a conductive metal 
plate having elasticity, and comprises the above mentioned contact spring 
6, a terminal 12a which is to be connected to an external circuit such as a 
printed board, and a connecting portion 12b which has a substantially 
U-shape of a flat plate for connecting a base end of the contact spring 6 
with a base end of the terminal 12a integrally. The contact spring 6 is 
inclined upward to the left side as extending from its base end to its front 
end portion, and the front end portion contacts with the contact terminal 
1 0 1 of the IC card 1 00 elastically. On the contrary, the each terminal 1 2a 
is inclined downward to the left side as extending from its base end to its 
front end portion. In this way, in the second terminal member 1 2, the 
contact spring 6 and the terminal 12a are formed to project in the same 
direction, so that the connecting portion 12b is formed to have a 
substantially U-shape with right angled corners to avoid the through hole 
7b. 

[0023] 

As described above, the first terminal member 1 1 and the second 
terminal member 12 are integrally provided with the base 3 through an 
insert molding. In other words, as shown in FIG 3 A, each first terminal 
member 1 1 is held on a molding die so as to project the contact spring 6 
from a right side face of the through hole 7a to the left side and also to 
project the terminal 11a from a right side face of the side wall portion 3b 
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of the base 3 to the right side. Furthermore, each second terminal 
member 12 is held on the molding die so as to project the contact spring 6 
from a right medial face of the through hole 7b to the left side and also to 
project the terminal 12a from a left side face of the flat plate portion 3a of 
the base 3 to the left side. With inpouring an insulation synthetic resin 
into the molding die under such a state, the base 3 is molded, and the first 
terminal member 11, and simultaneously, the second terminal member 12 
are held on the base 3 integrally. 
[0024] 

in the respective contact springs 6 of the first terminal member 1 1 
and the second terminal member 12 comprised on the base 3 in this 
manner, as shown in FIGs. 4A and 4B respectively, their front end portions 
are placed above the flat plate portion 3a and also disposed inside the 
corresponding through holes 7a and 7b swingablly in an up-and-down 
direction. 
[0025] 

The movable hooking member 5 is formed in a predetermined 
shape with using a synthetic resin. As shown, for example, in FIG 2, a 
pair of grooves 5a which are slidably engaged with the sliding ribs 9a and 
9b formed in the press-fitted portions 3c and 3d of the base 3 respectively, 
are formed so as to penetrate through in the anteroposterior direction on 
lower ends of both sides of the movable hooking member 5 in the 
longitudinal direction. Furthermore, a concave portion 5d hollowed in an 
arc shape is formed at an upper portion of a front face of the movable 
hooking portion 5. A front end portion of the plate spring 1 8 which is 
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integrally formed with the shell 4 is contacted with this concave portion 5d, 
so that it receives a charging force toward the rear face from the plate 
spring 18. Still furthermore, as described above, the hooking portion 5c 
having the inclined face 5b is formed at an upper portion of the rear face of 
the movable hooking member 5 (refer to FIG 4A). 
[0026] 

As shown in FIG 2, the shell 4 comprises a pair of a first side plate 
4a and a second side plate 4b in parallel with each other, a stopper 4c 
connecting a base end of the first side plate 4a with a base end of the 
second side plate 4b integrally, and the plate spring 18 described above, 
and it is formed of metal plate having elasticity as a shape of a casing trim. 
The first side plate 4a of the shell 4 is formed to have a length substantially 
the same as that of the right side face of the side wall portion 3b of the 
base 3 in the anteroposterior direction. Supporting projections 1 3a and 
13b to be engaged with the concave portions 8a and 8b on a right side of 
the flat plate portion 3a of the base 3, respectively, are formed so as to 
project to a left side on a lower end of a rear face side which serves as a 
base end of the first side plate 4a of the shell 4. Furthermore, an 
attachment portion 14 comprising a projecting portion 14a, which is to be 
press-fitted into the press-fitting hole 1 0a of the press-fitted portion 3c of 
the base 3, is formed so as to project to a left side on a lower end of a front 
face side which serves as a front end side of the first side plate 4a. 
Besides, the projecting portion 14a, as shown in FIGs. 2 and 3B, is formed 
so that a width of the front end portion thereof is wider than a width of the 
base end thereof, and also, both corners of the front end portion in the 
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longitudinal direction are formed diagonally. Thus, the projecting portion 
14a of the shell 4 is easy press-fitted into the press-fitting hole 10a, and 
also, the projecting portion 14a is hard to be pulled out from the 
press-fitting hole 10a. 
[0027] 

Furthermore, a leg portion 15 is formed so as to project to a right 
side at a lower end between the attachment portion 14 on the front end of 
the first side plate 4a and the supporting projection 13a on a side nearer to 
the attachment portion 14. Still furthermore, notches 1 6 for preventing a 
short-circuit between the terminals 1 1 a of each of the first terminal 
members 1 1 and the shell 4 are respectively formed at respective lower 
ends between the leg portion 15 of the first side plate 4a and the supporting 
projection 13a, between the supporting projection 13a and the supporting 
projection 13b, and between the supporting projection 13b and the face 
end. 
[0028] 

As shown in FIGs. 3 A to 3C, the second side plate 4b of the shell 4 
is formed to be longer than the first side plate 4a, and also, its height is 
formed to be larger than a thickness of the flat plate portion 3a of the base 
3. Supporting projections 13a, 13b, and 13c, which are to be engaged 
with the concave portions 8a, 8b, and 8c at a left end side of the flat plate 
portion 3 a of the base 3, respectively, are formed so as to project to a right 
side at a lower end of the second side plate 4b. Furthermore, an 
attachment portion 1 7 comprising a projecting portion 1 7a, which is to be 
press-fitted into the press-fitting hole 10b of the press-fitted portion 3d of 
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the base 3, is formed so as to project to a right side at a lower end of a 
front face which serves as an edge side of the second side plate 4b. In 
addition, similar to the projecting portion 14a of the attachment portion 14 
in the first side plate 4a described above, the projecting portion 1 7a is 
formed so that a width of a front end portion thereof is formed to be wider 
than a width of a base end, and also, both corners of the front end portion 
in the longitudinal direction are formed diagonally. Thus, the projecting 
portion 17a of the shell 4 is easy to be press-fitted into the press-fitting 
hole 10b, and also, the projecting portion 17a is hard to be pulled out from 
the press-fitting hole 10b. 
[0029] 

Furthermore, as shown in FIG 3C, leg portions 15 are respectively 
formed so as to project to a left side at a lower end between the attachment 
portion 1 7 and the supporting projection 13a nearest to the attachment 
portion 17, and at a lower end of a face end of the second side plate 4b. 
Notches 16 are respectively formed for preventing a short-circuit between 
the terminals 12a of the second terminal members 12 and the shell 4 at 
lower ends between the leg portion 15 on an edge side of the second side 
plate 4b and the supporting projection 13a, between the supporting 
projection 13a and the supporting projection 13b, and between the 
supporting projection 1 3b and the supporting projection 1 3c. Still 
furthermore, a guide piece 4d of a flat plate shape, which is inclined 
toward a left side as extending to an upper side, is formed integrally at an 
upper end of the second side plate 4b. This guide piece 4d serves as a 
leading guide when inserting the IC card 100 into the recess 2a. 
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[0030] 

The stopper 4c of the shell 4 is formed to contact with an end 
portion of the IC card 100, and it comprises a rear wall 19a which is 
formed to be bent at substantially a right angle from the base end of the 
second side plate 4b and is parallel to the longitudinal direction of the 
connector 1 , and a connection wall 19b connecting a right end of the rear 
wall 1 9a with the base end of the first side plate 4a diagonally. The 
stationary hooking portion 20 of a flat plate shape is formed so as to 
project to a front face side at an upper end of the back wall 1 9a. When 
the IC card 100 is inserted into the recess of the body 2, the vicinity of the 
front end 100a of the IC card 100 is held between the stationary hooking 
portion 20 and the bottom face 3a of the recess 2a. In addition, a front 
end of the stationary hooking portion 20 is formed to be curved upward, as 
shown in FIG. 5 A, Thereby, it becomes easy to insert the IC card 1 00 
into a clearance between the stationary hooking portion 20 and the bottom 
face 3a of the recess 2a from its front end. Furthermore, at a lower end of 
the connection wall 19b, the leg portion 15 is formed so as to project to the 
right side, and the supporting projection 13c engaged with the concave 
portion 8c at the right end of the flat plate portion 3a is formed so as to 
project to the left side. 
[0031] 

The plate spring 18 for pressing the movable hooking member 5 
toward the rear face side of the body 2 is formed to be bent from an end of 
the second side plate 4b of the shell 4 toward a side of the first side plate 
4a. As shown in FIG. 3 A, the plate spring 1 8 is formed so as to come 
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close to the rear face of the connector 1 as extending from its base end to 
front end thereof. In addition, the front end portion of the plate spring 1 8 
is formed as an arc shape with curving toward the rear face side. Thereby, 
when bringing the front end portion of the plate spring 1 8 into contact with 
a side face of the concave portion 5d of the movable hooking member 5, 
the front end portion of the plate spring 18 can smoothly slide on the side 
face of the concave portion 5d. 
[0032] 

Subsequently, an assembling procedure of the connector 1 
composed of the base 3, the shell 4, and the movable hooking member 5 
described above is described with reference to FIG 2. 
[0033] 

Firstly, the grooves 5a in the both side portions of the movable 
hooking portion 5 are slidably put into the sliding ribs 9a and 9b of the 
press-fitted portions 3c and 3d of the base 3, respectively so that the 
hooking portion 5c of the movable hooking member 5 is oriented toward 
the rear face side of the connector 1 . Secondly, the shell 4 is connected to 
the base 3 from a lower side of the base 3 . At that time, the terminals 1 1 a 
projecting from the right side face of the base 3 respectively penetrate 
through the notches 16 on the first side plate 4a of the shell 4. Similarly, 
the terminals 12a projecting from the left side face of the base 3 
respectively penetrate through the notches 16 on the second side plate 4b 
of the shell 4. The projecting portion 14a of the attachment portion 1 4 on 
a right side of the shell 4 and the projecting portion 1 7a of the attachment 
portion 17 on a left side of the shell 4 are press-fitted into the press-fitting 
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holes 10a and 10b of the press-fitted portions 3c and 3d below, 
respectively. Furthermore, the concave portions 8a, 8b, and 8c in the 
right side portion of the base 3 are engaged with the supporting projections 
13a and 13b in the first side plate 4a of the shell 4 and the supporting 
projection 1 3c in the connection wall 1 9b, respectively. Similarly, the 
concave portions 8a, 8b, and 8c in a left side portion of the base 3 are 
engaged with the supporting projections 13a, 13b, and 13c in the second 
side plate 4b, respectively. 
[0034] 

Besides, as shown in FIGs. 1 A and IB, under a condition that the 
base 3 and the shell 4 are connected with each other, the front end portion 
of the plate spring 18 elastically contacts with the side face of the concave 
portion 5d in the movable hooking member 5 . In other words, when 
connecting the base 3 with the shell 4, the plate spring 1 8 interferes 
spatially with the movable hooking member 5 which is put into the base 3 
under natural conditions. Thus, it goes without saying that the plate 
spring 18 should be deformed slightly with being pulled to a front face 
side of the connector 1 so as to make the connection of the base 3 with the 
shell 4 east, when connecting the base 3 with the shell 4. 
[0035] 

When the base 3 and the shell 4 are connected with each other, the 
movable hooking member 5 is pressed toward the rear face side of the 
connector 1 with the charging pressure of the plate spring 1 8, so that the 
lower end of the rear face side of the movable hooking member 5 contacts 
with the upper end of the front face side of the flat plate portion 3a, and 
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also, the hooking portion 5c of the movable hooking member 5 is disposed 
at a position overlapping with the flat plate portion 3a on the upper side of 
the flat plate portion 3 a of the base 3. 
[0036] 

As described above, the lengths of the first side plate 4a and the 
second side plate 4b of the shell 4 are formed to be longer than the length 
of the base 3 in the anteroposterior direction. Thus, when connecting the 
base 3 with the shell 4, a predetermined clearance 2b is formed between 
the rear face side of the flat plate portion 3a of the base 3 and the stopper 
4c of the shell 4, as shown in FIG 1 A, FIG 4A, and so on. Therefore, 
when inserting the IC card 100 into the recess 2a of the body 2, this 
clearance la (SIC) can be used as a rotation space for the vicinity of the 
front end 1 00a of the IC card 1 00, as shown in FIGs. 4A and 5 A. Thus, it 
is possible to prevent that the rotation of the front end portion of the IC 
card 100 is interrupted due to the vicinity of the front end 1 00a of the IC 
card 100 contacts with the bottom face 3a of the recess 2a of the body 2, 
and also, to take an insertion angle of the IC card 100 into the recess 2a of 
the body 2 wider. Consequently, the IC card 1 00 can easily be put into 
the connector 1 . Furthermore, with forming such a clearance 2b for the 
rotation, it is possible to retain a sufficient length of the stationary hooking 
portion 20, so that the vicinity of the front end 100a of the IC card 100 is 
firmly held when putting the IC card 100 into the connector 1 . 
[0037] 

In the body 2 in the connector 1, the recess 2a for the IC card is 
formed with the flat plate portion 3a of the base 3 as a bottom face and 
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with the side wall portion 3b, the press-fitted portions 3c and 3d, the 
second side plate 4b of the shell 4, and the stopper 4c as peripheral walls. 
A planar shape of this recess 2a of the body 2 is almost the same as a 
planar shape of the IC card 100, but is slightly larger in size corresponding 
to a dimension tolerance. Furthermore, the movable hooking member 5, 
which is under pressure from the plate spring 18 toward the rear face of the 
connector 1, presses the IC card 100, which is stored in the recess 2a of the 
body 2, toward the stopper 4. Thus, when the IC card 1 00 is contained in 
the recess 2a of the body 2, the stopper 4 contacts with the front end 100a 
of the IC card 1 00, and thereby the IC card 100 is positioned. 
[0038] 

Furthermore, the guide piece 4d on the upper end of the second 
side plate 4b of the shell 4 is bent so as to project to an upper left, and still 
furthermore, the tapered face is formed on the left side face portion of the 
side wall portion 3b of the base 3 . The guide piece 4d of the second side 
plate 4b and the tapered face of the side wall portion 3b serve as the 
leading guides in the longitudinal direction of the connector 1 when 
inserting the IC card 1 00 into the recess 2a of the body 2. Thus, when 
inserting the IC card into the recess 2a of the body 2, even though the 
position of the connector 1 is displaced in the longitudinal direction in 
some extent, the IC card 100 is guided to the correct location in relation to 
the recess 2a of the body 2 with these leading guides. 
[0039] 

Similarly, the inclined face 5b projecting toward the rear face side 
from upper end to lower end thereof is formed on the upper portion of the 
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rear face of the movable hooking member 5, and also, the front end of the 
stationary hooking portion 20 is formed to curve upward. These inclined 
face 5b of the movable hooking member 5 and the front end of the 
stationary hooking portion 20 serve as the leading guides in the 
anteroposterior direction of the connector 1 when inserting the IC card 100 
into the recess 2a of the body 2. Thus, when inserting the IC card 1 00 
into the recess 2a of the body 2, the insertion operation of the IC card 100 
can be easily performed with inserting the front end of the IC card 100 
with using these leading guides as an objective. 
[0040] 

Subsequently, an operation of the connector 1 when putting the IC 
card 100 into the connector 1 is described with reference to FIGs. 4A, 5A, 
andSB. 
[0041] 

In order to put the IC card 100 into the connector 1, as shown in 
FIG 5 A, the front end 100a of the IC card 100 is downwardly inserted into 
a gap between the bottom face 3a of the recess 2a and the stationary 
hooking portion 20. Then, as shown in FIG 4A, the front end of the IC 
card 100 goes into the clearance la (SIC) between the rear face side of the 
bottom face 3a of the recess 2a and the stopper 4c of the shell 4. In 
parallel with this, the rear end 100b of the IC card 100 is pressed 
downward. In that time, as shown by tow-dot chain lines in FIG 4A, the 
vicinity of the front end of the IC card 100 rotates in the clearance 2b 
described above, and as shown in FIGs. 4A and 5B, the rear end 100b of 
the IC card 100 contacts with the inclined face 5b of the movable hooking 
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member 5. 
[0042] 

After contacting the rear end 100b of the IC card 100 with the 
inclined face 5b of the movable hooking member 5, when the rear end 
100b of the IC card 100 is further pressed downward, the rear end 100b of 
the IC card 100 is relatively slid downward along the inclined face 5b of 
the movable hooking member 5 . The movable hooking member 5 moves 
toward the front side of the connector 1 along the slide ribs 9a and 9b by 
an external force pressing the IC card 100 in against the charge of the plate 
spring 18. When the rear end 1 00b of the IC card 1 00 reaches a vicinity 
of a lower end of the inclined face 5b of the movable hooking member 5, 
the contact terminals 101 , which are placed at positions nearest to the front 
end of the IC card 100 among the eight contact terminals 101 provided to 
be exposed from the bottom face 100c of the IC card 100, are exposed on 
the rear face side of the base 3 from the clearance 2b formed in the rear 
face side of the recess 2b, and the remained six contact terminals 101 
contact with the contact springs 6 projecting toward the upper side from 
the bottom face 3a of the recess 2b. 
[0043] 

When the rear end 100b of the IC card 1 00 is further pressed 
downward against the charging force of the plate spring 1 8 and the 
elasticity of the contact springs 6, the rear end 100b of the IC card 100 
departs from the lower end of the inclined face 5b of the movable hooking 
portion 5, and then, it is located below the hooking portion 5c which 
overhangs above the bottom face 3a of the recess 2a. The movable 
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hooking member 5 is moved to the rear face side of the connector 1 with 
the charging force of the plate spring 18, and thus, it is moved to a location 
where the hooking portion 5c overlaps with a surface of the vicinity of the 
rear end 100b of the IC card 100 in the heightwise direction of the 
connector 1 . Consequently, the IC card 1 00 is contained in the recess 2a 
of the body 2, and thereby, put into the connector 1. 
[0044] 

Although the IC card 100 contained in the recess 2a of the body 2 
is tried to be floated from the flat plate portion 3a with the charging force 
of the respective contact springs 6, its movement in the heightwise 
direction of the connector 1 is blocked with the bottom face 3a of the 
recess 2a, the stationary hooking portion 20 and the hooking portion 5c of 
the movable hooking member 5, so that the IC card 100 is firmly put into 
the recess 2a without floating from the bottom face 3a of the recess 2a. 
[0045] 

In order to detach the IC card 1 00 from the connector 1 , the IC 
card 100 is lifted above the connector 1 with the elasticity of the contact 
springs 6 with moving the movable hooking member 5 toward the front 
face side of the connector 1 against the charging force of the plate spring 
18 so as to release the holding of the rear end 100b of the IC card 100 
between the hooking portion 5c and the bottom face 3a of the recess 2a. 
When a force applied to the movable hooking member 5 is released in 
such a state, the movable hooking member 5 returns to an initial position 
with the charging force of the plate spring 18, the rear end of the hooking 
portion 5c goes in below the bottom face 100c of the IC card 100, and the 
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rear end 100b of the IC card 100 contacts with the inclined face 5b. 
Consequently, the IC card 100 can be easily detached from the connector 
1. 

[0046] 

As described above, according to the connector 1 of the first 
embodiment, the IC card 100 can be held in the recess 2a by means of the 
stationary hooking portion 20 and the movable hooking member 5 
provided on the body 2, so that it is no need to provide any additional 
cover or a card holder, and thereby, a compact connector 1 having a simple 
structure can be obtained. Furthermore, the front end 1 00a of the IC card 
100 with pushing the inclined face 5b by means of the rear end 100b of the 
IC card 100, and thereby, the IC card 100 can be put into the connector 1 
with a one-touch operation. Still furthermore, in order to detach the IC 
card 100 from the connector 1, it is sufficient only to release the holding of 
the IC card 1 00 between the hooking portion 5c of the movable hooking 
member and the bottom face 3a of the recess 2a with moving the movable 
hooking member 5 toward the front of the connector 1, and thereby, the IC 
card 100 is automatically lifted from the bottom face 3a of the recess 2a 
with the elasticity of the contact spring 6, so that the IC card 100 can be 
easily detached from the connector 1 . Still furthermore, the connector 1 
can be composed of only three components, that is, the base 3, the shell 4, 
and the movable hooking member 5, so that a simplification of structure, 
an ease of assembly, and a cost reduction can be achieved with a reduction 
of a number of the components. 
[0047] 
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SECOND EMBODIMENT 

Subsequently, a card connector 1 (SIC) in accordance with a 
second embodiment of the present invention is described. In the first 
embodiment described above, the connector 1 is composed of only the 
body 2, and also, the body 2 is composed of only the three components, 
that is, the base 3, the shell 4, and the movable hooking member 5. 
However, in the connector 21 of the second embodiment, a number of 
components is further reduced, so that a body 26 is composed of only two 
components of a hooking clasp 22 and a base 27. Besides, as for the 
constitution similar to that of the first embodiment described above, the 
same symbols are provided, and then, the description of them is omitted. 
[0048] 

As shown in FIG 7, the hooking clasp 22 comprises a movable 
hooking member 23 and a pair of plate springs 24 integrally, and it is 
formed of a metal plate having elasticity. The hooking clasp 22 is 
bilaterally-symmetric with respect to the center of the movable hooking 
member 23, and long side portions 24a of the plate springs 24 are formed 
continuously on both sides of a base portion 23a of the movable hooking 
member 23, respectively. When seeing only the base portion 23a of the 
movable hooking member 23 and the respective long side portions 24a of 
the plate springs 24, it is a long and thin plate shaped member. A 
press-fitted portion 24b is formed at each end portion of the long side 
portion 24a of the plate spring 24 with bending a short side, which is 
formed perpendicular to the long side portion 24a and has a rectangular 
opening, toward a front side of the connector 1 into a reverse V-shape. 
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[0049] 

The movable hooking member 23 has a hooking portion 23b, 
which is formed so as to project from an upper end of the base portion 23a 
toward a rear face of the body 26, and an inclined side 23c, which is 
formed so as to incline to a front face side as extending upward from an 
end portion of a rear face side of the hooking portion 23b. Furthermore, 
a rectangular opening 25 is formed in a range from the hooking portion 
23b to the inclined side 23c. 
[0050] 

As shown in FIG 8A, the base 27 has a substantially rectangular 
parallelepiped box shape, which is formed with insert molding of a 
synthetic resin and has a recess 26a for the IC card 100 formed at 
substantially center portion thereof. Furthermore, three first terminal 
members 1 1 , three second terminal members 12 and a pair of stationary 
hooking members 28 are integrally provided on the base 27. The 
stationary hooking members 28 are equivalent to the stationary hooking 
portion 20 in the first embodiment 1 described above. 
[0051] 

The recess 26a of the base 27 has a shape almost the same as an 
outer shape of the IC card 1 00, but is formed slightly larger in size. An 
inner periphery surface on a rear face side of the recess 26a contacts with 
the front end of the IC card 100, and serves as a stopper for positioning the 
IC card 1 00. As shown in FIG 8C, an inclined face 27b, which is 
inclined downward as extending to its rear face side, is formed on a rear 
face of a bottom face 27a of the recess 26a. When putting the IC card 
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100 into the recess 26a, a clearance for rotating the vicinity of the front 
end 100a of the IC card 100 is retained with the inclined face 27b. 
Furthermore, a rectangular opening 27c penetrating through a front face to 
a rear face of the base 27 is formed at each position of the inclined face 
27b facing the stationary hooking member 28 
[0052] 

Three rectangular through holes 29a which are longer in a 
longitudinal direction are formed in parallel in an anteroposterior direction 
at positions slightly nearer to a right side in relation to a center of the 
bottom face 27a of the recess 26a of the base 27. Similarly, three 
rectangular through holes 29b which are longer in the longitudinal 
direction are formed in parallel in the anteroposterior direction at positions 
slightly nearer to a left side in relation to the center of the bottom face 27a 
of the recess 26a. Contact springs 6 are respectively disposed in the 
through holes 29a and 29b so as to allow elastic deformation. Still 
furthermore, as shown in FIG 8A, tapered faces 27d inclined toward the 
bottom face 27a are formed on end portions of an opening of the recess 
26a in both sides in the longitudinal direction and a front face side of the 
base 27. These tapered faces 27d serve as leading guides when putting 
the IC card 100 into the recess 26a. 
[0053] 

As shown in FIGs. 8 A and 8B, a mounting hole 30, through which 
the hooking clasp 22 is mounted on the body 26, is formed in a lower 
portion of a front face side of the base 27. The mounting hole 30 has a 
pair of first hole portions 30a, into which the press-fitted portions 24b 
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serving as base ends of the plate springs 24 are respectively press-fitted, 
formed in both end portions in the longitudinal direction, and a second 
hole portion 30b, which is formed between these first hole portions 30a, 
and, into which the respective long side portions 24a of the pair of the 
plate springs 24 and the movable hooking member 23 are inserted in a 
deformable form. 
[0054] 

As shown in FIG 8C, the first hole portion 30a has a rectangular 
cross-sectional shape penetrating through the base 27 from the front face 
to the rear face thereof. A first rib 3 1 a, that a bended portion of the 
press-fitted portion 24b of the plate spring 24 is to be contacted with its 
lower face portion, is formed so as to project toward a front face in a 
vicinity of an upper end of an inner periphery surface on a rear face side of 
the connector 21 among inner periphery faces of the first hole portion 30a. 
Furthermore, a second rib 31b, that a front end portion of the press-fitted 
portion 24b of the plate spring 24 is to be contacted with an upper face 
portion thereof, is formed so as to project toward a rear face in a vicinity of 
a lower end of an inner periphery surface on a front face side of the 
connector 21 among the inner periphery faces of the first hole portion 30a. 
These first ribs 3 la and second rib 31b serve as a retaining stopper of the 
hooking clasp 22. 
[0055] 

As shown in FIG 8A, the second hole portion 30b is 
communicated with the respective first hole portions 30a in both end 
portions of the base 27 in the longitudinal direction, its rear face side is 
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formed to have a linear shape in parallel with the longitudinal direction, 
and its front face side is formed to have a circular arc shape. In other 
words, a width of the second hole portion 30b in the anteroposterior 
direction becomes the widest at a center portion of the base 27 in the 
longitudinal direction, and thereby, a space, which allows warp of the 
movable hooking member 23 of the hooking clasp 22 toward a front face 
side of the body 26, is retained. Furthermore, a center portion of the 
second hole portion 30b is opened over a range from the front face side of 
the base 27 to the bottom face 27a of the recess 26a so that the movable 
hooking member 23 projects upward the recess 26a. 
[0056] 

In the front face side of the base 27, a rectangular protrusion 33 is 
formed integrally on an upper face portion of substantially a center portion 
of the base 27 in the longitudinal direction. A rear face 33a of the 
protrusion 33 is inclined toward a front face of the body 26 as extending 
from lower side to upper side thereof, similar to the inclined side 23c of 
the movable hooking member 23, and also, a rectangular retaining rib 33b, 
which enters into the opening 25 formed on the movable hooking member 
23 when the movable hooking member 23 is dislocated forward, is formed 
to be protruded on the rear face 33a of the projecting portion 33. 
[0057] 

As for the first terminal members 1 1 and the second terminal 
members 12, in the same manner as the case of the first embodiment 
described above, and As shown in FIG 8A, each first terminal member 1 1 
is held on a molding die so as to project the contact spring 6 from the right 
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side face of the through hold 29a toward the left side and also to project 
the terminal 1 la from the right side face of the base 27 toward the right 
side. Furthermore, each second terminal member 12 is held on the 
molding die so as to project the r contact springs 6 from an inner right face 
of the through hole 29b to the left side and also to project the terminal 12a 
from the left side face of the base 27 to the left side. With inpouring an 
insulation synthetic resin into the molding die in such a state, the base 27 
is molded, and the first terminal members 1 1 and the second terminal 
members 12 are integrally held on the base 27, simultaneously. 
[0058] 

In the respective contact springs 6 of the first terminal members 1 1 
and the second terminal members 12 comprised on the base 27 by this 
means, as shown in FIGs. 8B and 8C respectively, the front end portions of 
them are placed above the bottom face 27a of the recess 26a, and also, 
disposed inside the corresponding through holes 29a and 29b swingablly 
in a heightwise direction. 
[0059] 

The stationary hooking members 28 each are formed of a 
conductive metal plate having elasticity, and comprise a flat plate portion 
28a for holding the front end 100a of the IC card 100 between the bottom 
face 27a of the recess 26a and it, and a terminal 28b of a long plate formed 
so as to project from a base portion of the flat plate portion 28a to a right 
side or a left side. A front end of the flat plate portion 28a, is formed to 
warped toward an upper side so that the iC card 100 can easily be inserted 
into the recess 26a, as shown in FIG 8C. 
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[0060] 

As shown in FIG 8A, when an insert molding by the synthetic 
resin is adopted to the base 27 as described above, the stationary hooking 
members 28 are held on the molding die so that each flat plate portion 28a 
projects from the rear face side to the front face side of the base 27 for 
overlapping with each opening 27a of the recess 26a in the heightwise 
direction, and also, each terminal 28b projects from the both right and left 
side faces of the base 27. While the base 27 is molded, the stationary 
hooking members 28 are also integrally held on the base 27, 
simultaneously. 
[0061] 

As described above, in the connector 21 in accordance with the 
second embodiment, the body 26 is composed of two components, that is, 
the hooking clasp 22 and the base 27. The hooking clasp 22 is inserted 
into the mounting hole 30 below the base 27, and the movable hooking 
member 23 projects from a center portion of the second hole portion 30b 
toward the upper side of the recess 26a, and also, the press-fitted portions 
24b of both the plate springs 24 are press-fitted into the first hole portions 
30a, respectively. The hooking clasp 22 is fixed on the base 27 with 
contacting the bent portions of the press-fitted portion 24b of the plate 
spring 24 with a lower face portion of the first rib 3 la of the first hole 
portion 30a. Thereby, the body 26 is completed. 
[0062] 

When the hooking clasp 22 is mounted on the base 27, the 
press-fitted portions 24b, which are warped when press-fitted in, recover 
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their original shapes, and the front end portions of the press-fitted portions 
24b contact with an upper face of the second rib 3 1 b. Thus, it is possible 
to prevent that the hooking clasp 22 comes off from the base 27. 
Furthermore, the IC card 100 receives the charging forces due to the 
elasticity of the contact springs 6 upwardly, under a condition that the IC 
card 100 is held between the flat plate portion 28a of the stationary 
hooking member 28 and the bottom face 27a of the recess 26a. However, 
as shown in FIG. 8C, since the retaining rib 33b provided on the protrusion 
33 contacts with the upper face portion of the hooking portion 23b of the 
hooking clasp 22, the hooking portion 23b of the movable hooking 
member 23 may not be warped toward the upper side, so that deformation 
of the hooking portion 23b can be prevented. 
[0063] 

Subsequently, an operation of the connector 21 when putting the 
IC card 100 into the connector 21 is described. 
[0064] 

Firstly, as shown in FIG. 9, the front end 100a of the IC card 100 is 
inserted between the stationary hooking member 28 and the bottom face 
27a of the recess 26a with directing the front end 100a of the IC card 100 
downward. Secondly, the rear end 1 00b of the IC card 1 00 is pressed 
downward. As described above, the tapered faces 27d formed on the 
base 27 serve as leading guides when putting the IC card 100 into the 
recess 26a. Since the inclined face 27b is formed on the rear face side of 
the bottom face 27a of the recess 26a as described above, the clearance for 
rotating the vicinity of the front end 100a of the IC card 100 when putting 
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the IC card 1 00 into the recess 26a is retained with the inclined face 27b. 
Thus, when the rear end 100b of the IC card 100 is pressed downward, the 
vicinity of the front end 100a of the IC card 100 can smoothly be rotated in 
this clearance, so that interruption of rotation or movement of the IC card 
1 00 due to contacting the front end 100a of the IC card 100 with the 
bottom face 27a of the recess 26a may not occur. Consequently, the IC 
card 100 can easily be put into the recess 26a. 
[0065] 

When pressing the IC card 1 00 in, then a lower end of the rear end 
100b of the IC card 100 will contact with the inclined side 23c of the 
movable hooking member 23 . After contacting the rear end 1 00b of the 
IC card 1 00 with the inclined side 23c of the movable hooking member 23, 
when the rear end 100b of the IC card 100 is further pressed downward, 
the rear end 100b of the IC card 100 is relatively slid downward along the 
inclined side 23c of the movable hooking member 23. The movable 
hooking member 23 moves toward the front of the connector 21 with the 
external force for pressing the IC card 100 in against the charging force of 
the plate spring 24. 
[0066] 

When the rear end 100b of the IC card 100 reaches to a vicinity of 
a lower end of the inclined side 23c of the movable hooking member 23, 
the contact terminals 101 placed at positions nearest to the front end of the 
IC card 100 among the eight contact terminals 101 provided to be exposed 
from the bottom face 100c of the IC card 100 are exposed on the rear face 
side of the base 27 from the opening 27c formed on the inclined face 27b 
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of the recess 26b, and the remained six contact terminals 101 contact with 
the contact springs 6 projecting toward the upper side from the bottom 
face 27a of the recess 26b of the base 27. At this time, the retaining rib 
33b for preventing the deformation of the hooking portion 23b penetrates 
through the opening 25 formed on the movable hooking member 23, so 
that it does not interfere in the movement of the movable hooking member 
23. 

[0067] 

When the rear end 100b of the IC card 100 is further pressed 
downward against the charging force of the plate spring 24 and the 
elasticity of the contact springs 6, the rear end 1 00b of the IC card 100 
departs from the lower end of the inclined side 23c of the movable 
hooking member 23 and then located below the hooking portion 23c. 
The movable hooking member 23 is moved toward the rear face side of 
the connector 21 with the charging force of the plate spring 24, and the 
hooking portion 23c is moved to a position overlapping with the surface of 
the vicinity of the rear end 100b of the IC card 100 in the heightwise 
direction of the connector 2 1 . Consequently, the IC card 1 00 is stored in 
the recess 26a of the base 27 and then put into the connector 21. 
[0068] 

Although the IC card 100 contained in the recess 26a of the base 
27 is tried to be floated from the bottom face 27a of the recess 26a due to 
the charging force of the respective contact springs 6, the movement of the 
connector 21 in the heightwise direction, however, is blocked with the 
bottom face 27a of the recess 26a, the stationary hooking members 28 and 
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the hooking portion 23b of the movable hooking member 23, so that the IC 
card 100 is firmly put in the recess 26a without floating from the bottom 
face 27a of the recess 26a. 
[0069] 

In order to detach the iC card 1 00 from the connector 1 (SIC), the 
IC card 100 is lifted above the connector 21 with the elastic force of the 
contact springs 6 with moving the movable hooking member 23 toward 
the front face side of the connector 21 against the charging force of the 
plate spring 24 and releasing the holding condition of the rear end 1 00b of 
the IC card 100 between the hooking portion 23b of the movable hooking 
member 23 and the bottom face 27a of the recess 26a. When a force 
applied to the movable hooking member 23 is released in such a state, the 
movable hooking member 23 returns to an initial position with the 
charging force of the plate spring 24, the rear end of the hooking portion 
23b goes in below the bottom face 100c of the IC card 100, and the rear 
end 100b of the IC card 100 contacts with the inclined side 23c. 
Consequently, the IC card 100 can easily be detached from the connector 1 
(SIC). 
[0070] 

As described above, according to the connector 1 (SIC) of the 
second embodiment, in the same manner as the case of the first 
embodiment, the IC card 100 can be held in the recess 26a by means of the 
stationary hooking members 28 and the movable hooking member 23 
provided on the body 26, so that it is no need to use any additional cover 
or card holder, and thereby, a compact connector 21 having a simple 
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structure can be obtained. Furthermore, with pushing the inclined side 
23 c of the movable hooking member 23 by means of the rear end 100b of 
the IC card 100, the movable hooking member 23 can be moved against 
the charging force of the plate spring 24, and thereby, the IC card 100 can 
be put into the connector 2 1 with a one-touch operation. Still 
furthermore, in order to detach the IC card 100 from the connector 21, it is 
sufficient to move the movable hooking member 23 toward the front of the 
connector 21 and the holding of the IC card 100 between the hooking 
portion 23b of the movable hooking member 23 and the bottom face 27a 
of the recess 26a i s released, and thereby, the IC card 100 is automatically 
lifted from the bottom face 27a of the recess 26a with the elastic forces of 
the contact springs 6, so that the IC card 100 can easily be detached from 
the connector 2 1 . Still furthermore, since the connector 2 1 can simply be 
composed of two components, that is, the base 27 and hooking clasp 22 
comprising the movable hooking member 23, it is possible to achieve 
simplification of structure and cost reduction due to reduction of a number 
of the components, although the insert molding of the base 27 becomes 
slightly complex. Still furthermore, since the hooking clasp 22 can be 
mounted on the base 27 only with press-fitting the hooking clasp 22 into 
the base 27, the body 26, that is, the connector 21 can be built up 
extremely easily. 
[0071] 

Subsequently, a modified example of the card connector in 
accordance with the second embodiment of the present invention is 
described. The stationary hooking portion 20 in the above first 
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embodiment and the stationary hooking members 28 in the second 
embodiment are formed of the metal plate, however, in this modified 
example, a stationary hooking portion is formed of a synthetic resin 
integrally with a body. A connector 2 1' in accordance with the modified 
example is shown in FIGs. 1 OA to IOC and FIGs. 1 1 A to 1 1 C. 
[0072] 

As shown in FIG 10A, a base 35 has a substantially rectangular 
parallelepiped box shape, which is formed of a synthetic resin with insert 
molding, and in which a recess 34a for the IC card 100 is formed at a 
substantially center portion thereof. Furthermore, three first terminal 
members 1 1 and the three second terminal members 12 are integrally 
provided on the base 35. 
[0073] 

The recess 34a of the base 35 has a shape almost the same as the 
outer shape of the IC card 1 00, but is formed slightly larger in size. As 
shown in FIG. 10A, a rectangular opening 35b which is longer in a 
longitudinal direction and also penetrates through a front face to a rear face 
of the base 35 is formed on a rear face side of a bottom face 35a of the 
recess 34a. A clearance for rotating the vicinity of the front end 1 00a of 
the IC card 1 00 when putting the IC card 1 00 into the recess 34a is 
retained with this opening 35b. 
[0074] 

Three rectangular through holes 36a which are longer in the 
longitudinal direction are formed in parallel with an anteroposterior 
direction, and slightly nearer to a right side in relation to a center of the 
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bottom face 35a of the recess 34a of the base 35. Similarly, three 
rectangular through holes 36b which are longer in the longitudinal 
direction are formed in parallel with the anteroposterior direction, and 
slightly nearer to a left side in relation to the center of the bottom face 35a 
of the recess 34a. The contact springs 6 are respectively disposed to 
allow for elastic deformation in the through holes 36a and 36b. 
Furthermore, grooves 37 of rectangular shape arranged in parallel with the 
respective through holes 36b in the longitudinal direction are formed on a 
left side of a rear face of the base 35. 
[0075] 

As shown in FIG 10A, tapered faces 35c inclined toward the 
bottom face 35a are formed on end portions of an opening of the recess 
34a in both sides in the longitudinal direction and a front face side of the 
base 35. This tapered faces 3 5c serve as leading guides when putting the 
IC card 1 00 into the recess 34a. Furthermore, a stationary hooking 
portion 35d is formed of a synthetic resin integrally with the base 35 from 
an inner face of the recess 34a in the rear face side of the base 35 so as to 
project toward a front face substantially in parallel with the bottom face 
35a of the recess 34a. As shown in FIG 1 1 A, a tapered face is formed on 
a lower end portion of a front face of the stationary hooking portion 35d so 
that the front end 100a of the IC card 1 00 can easily be inserted between 
the stationary hooking portion 35d and the bottom face 35a of the recess 
34a. 
[0076] 

As shown in FIGs. 10C, 1 1A, and 1 IB, the mounting hole 30 



39 



through which the hooking clasp 22 is mounted on the base 35 is formed 
in a lower portion of the front face side of the base 3 5 . Furthermore, the 
protrusion 33 described above is integrally formed in an upper portion of 
the front face side of the base 35. 
[0077] 

As for the first terminal members 1 1 and the second terminal 
members 1 2, as shown in FIG 1 OA, each first terminal members 1 1 is held 
on a molding die so as to project the contact spring 6 from the right side 
face of the through hole 36a to the left side, and also, to project the 
terminal 11a from the right side face of the base 35 to the right side. 
Furthermore, each second terminal members 12 is held on the molding die 
so as to project the contact spring 6 from an inner right face of the through 
hole 36b to the left side, and also, to project the terminal 12a from an inner 
right face of the groove 37 corresponds to the through hole 36b to the left 
side. With inpouring an insulation synthetic resin into the molding die in 
such a state, the base 35 is molded, and the first terminal members 1 1 and 
the second terminal members 12 are integrally held with the base 35, 
simultaneously. 
[0078] 

In respective of the contact springs 6 of the first terminal members 
11 and the second terminal members 12 comprised on the base 35 by this 
means, as shown in FIGs. 1 OB and 1 1 A respectively, front end portions of 
them are placed above the bottom face 35a of the recess 34a, and also, 
disposed inside the corresponding through holes 36a and 36b swingablly 
in a heightwise direction. 
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[0079] 

Subsequently, an operation of the connector 2V when putting the 
IC card 1 00 into the connector 21' is described. 
[0080] 

Firstly, as shown in FIG U A, the front end 100a of the IC card 
100 is inserted between the stationary hooking portion 35d and the bottom 
face 35a of the recess 34a with directing the front end 100a of the IC card 
1 00 downward. Secondly, the rear end 1 00b of the IC card 100 is pressed 
downward. As described above, the tapered faces 35c formed on the 
base 35 serve as leading guides when putting the IC card 100 into the 
recess 34a. Furthermore, since the opening 35b is formed on the rear 
face side of the bottom face 35a of the recess 34a, a clearance for rotating 
the vicinity of the front end 100a of the IC card 100 when putting the IC 
card 1 00 into the recess 34a is retained with the opening 3 5b. Thus, 
when the rear end 100b of the IC card 100 is pressed downward, the 
vicinity of the front end 100a of the IC card 100 can be smoothly rotated in 
this clearance, so that it is possible to prevent that rotation or movement of 
the IC card 100 is interrupted due to the front end 100a of the IC card 100 
contacts with the bottom face 35a of the recess 34a. Still furthermore, an 
insertion angle of the front end 100a of the IC card 100 between the 
stationary hooking portion 35d and the bottom face 35a of the recess 34a 
can widely be taken up. Consequently, the IC card 1 00 can be put into 
the recess 34a easily. Still furthermore, since the clearance for rotating 
the vicinity of the front end 1 00a of the IC card 1 00 can be enlarged with 
forming the opening 35b in the rear face side of the bottom face 35a of the 
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recess 34a, it is possible to enlarge a size of a projection of the stationary 
hooking portion 3 5d toward the front face side. Consequently, when 
putting the IC card 1 00 into the connector 2 1', the IC card 1 00 can firmly 
be held in the recess 34a of the base 35. 
[0081] 

When pressing the IC card 1 00 in, then a lower end of the rear end 
100b of the IC card 100 will contact with the inclined side 23c of the 
movable hooking member 23. After contacting the rear end 1 00b of the 
IC card 100 with the inclined side 23c of the movable hooking member 23, 
when the rear end 100b of the IC card 100 is further pressed downward, 
the rear end 100b of the IC card 100 is relatively slid downward along the 
inclined side 23c of the movable hooking member 23 . The movable 
hooking member 23 is moved toward the front side of the connector 21 
with the external force pressing the IC card 100 in against the charging 
force of the plate spring 24. 
[0082] 

When the rear end 100b of the IC card 100 reaches the vicinity of 
the lower end of the inclined side 23c of the movable hooking member 23, 
the contact terminals 101 placed nearest to the front end side of the IC card 
1 00 among the eight contact terminals 101 disposed to be exposed from 
the bottom face 100c of the IC card 100 are exposed on the rear face side 
of the base 35 from the opening 35b formed on the bottom face 35a of the 
recess 34b, and the remained six contact terminals 101 contact with the 
contact springs 6 projecting to the upper side from the bottom face 35a of 
the recess 34a of the base 35. 
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[0083] 

When the rear end 100b of the IC card 100 is further pressed 
downward against the charging force of the plate spring 24 and the 
elasticity of the contact springs 6, the rear end 100b of the IC card 100 
departs from the lower end of the inclined side 23c of the movable 
hooking member 23, and then, it is placed below the hooking portion 23b. 
The movable hooking member 23 moves toward the rear face of the 
connector 21 ' with the charging force of the plate spring 24, and the 
hooking portion 23c moves to a position overlapping with the surface of 
the vicinity of the rear end 100b of the IC card 100 in the heightwise 
direction of the connector 21', Consequently, the IC card 1 00 is 
contained in the recess 34a of the base 35, and then, put in the connector 
21'. 
[0084] 

Although the IC card 100 contained in the recess 34a of the base 
35 is tried to be floated from the bottom face 35a of the recess 34a with the 
charging force of the respective contact springs 6, its movement in the 
heightwise direction of the connector 21' is blocked with the bottom face 
35a of the recess 34a, the stationary hooking member 35d and the hooking 
portion 23b of the movable hooking member 23. Consequently, the IC 
card 1 00 is firmly put into the recess 34a without floating from the bottom 
face 35a of the recess 34a. 
[0085] 
0069] 

In order to detach the IC card 100 from the connector 1 (SIC), the 
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IC card 100 is lifted above the connector 21' with the elastic force of the 
contact springs 6 with moving the movable hooking member 23 toward 
the front face side of the connector 21' against the charging force of the 
plate spring 24 and releasing the holding condition of the rear end 100b of 
the IC card 100 between the hooking portion 23b of the movable hooking 
member 23 and the bottom face 35a of the recess 34a. When a force 
applied to the movable hooking member 23 is released in such a state, the 
movable hooking member 23 returns to an initial position with the 
charging force of the plate spring 24, the rear end of the hooking portion 
23b goes in below the bottom face 1 00c of the IC card 100, and the rear 
end 100b of the IC card 100 contacts with the inclined side 23c. 
Consequently, the IC card 100 can easily be detached from the connector 1 
(SIC). 
[0086] 

As described above, an effect similar to that of the connector 21 
described above can be obtained also with the connector 21' in accordance 
with the modified example of the second embodiment. Furthermore, 
since the stationary hooking portion 35d is integrally formed of the 
synthetic resin with the body 34, a production cost can be kept lower, 
although a mechanical intensity is slightly lower in comparison with a 
connector that a stationary hooking portion or a stationary hooking 
member is formed of a metal plate. 
[0087] 

Besides, the card connector in accordance with the present 
invention is not limited to a connector comprising six contact springs as 
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described in the respective embodiments described above. Furthermore, 
the IC card to be used is not also limited to the mini-UICC, however, an IC 
card generally used or a SIM card can be used. Still furthermore, it goes 
without saying that the shape of the card connector can also be formed in a 
suitable shape according to the shape of an IC card to be used. 
[0088] 

Furthermore, the card connector in accordance with the present 
invention is not limited to the description of the respective embodiments 
described above. It, however, is sufficient to comprise: a body 
comprising a recess into which a card, having a plurality of contact 
terminals disposed to be exposed on a surface thereof, is put; a plurality of 
contact springs projecting from a bottom face of the recess and contacting 
with respective contact terminals of a card elastically; a stationary hooking 
portion provided on a first face (for example, a rear face) side of the body 
and holding a first end portion (for example, a front end) of the card with 
the bottom face of the recess; a movable hooking member provided on a 
second face (for example, a front face) side of the body, having a hooking 
portion on a side thereof facing the first face of the body, and being 
movable in a direction (for example, an anteroposterior direction) 
connecting the first face to the second face of the body; and a charging 
member for charging the movable hooking member toward the first face 
side of the body so as to hold a second end portion (for example, a rear 
end) of the card between the hooking portion of the movable hooking 
member and the bottom face of the recess; and wherein a face of the 
hooking portion facing the first face of the body is formed on a tapered 
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face which comes closer to the first face side of the body as approaching to 

the bottom face of the recess. 

[0089] 

Thereby, the card can be attached to the connector with containing 
the card into the recess by means of the stationary hooking portion and the 
movable hooking member provided on the body, so that it is no need to 
provide any additional cover or card holder, and thereby, a compact card 
connector having a simple structure can be obtained. Furthermore, 
attaching and detaching workings of the card are performed with the 
movement of the movable hooking member of the body in a direction 
connecting the first dace and the second face, so that the attaching and 
detaching workings of the card can be performed easily. 
[0090] 

In addition to the constitution described above, it may be 
constituted that: the body is comprised of a base made of a synthetic resin 
and a metallic shell which is to be put on an outer face of the base; the 
base comprises the contact springs integrated with insert molding, and the 
movable hooking member is mounted slidably in the direction connecting 
the first face and the second face of the body; the shell has a stopper which 
contacts with the first end portion of the card and positions the card i n the 
recess; and the stationary hooking portion is formed to project integrally 
from the stopper to the second face side of the body. Thereby, it is 
possible to reduce a number of components, to simplify the constitution of 
and also to downsize the connector furthermore. Furthermore, since the 
stopper for positioning the card is comprised, the working for attaching the 
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card can be made much easier. 
[0091] 

Furthermore, the charging member may be a plate spring formed to 
be integral with the shell. Alternatively, it may be constituted that the 
movable hooking member and the charging member may be integrally 
formed of a metal material having elasticity and are mounted on the body 
at a front end of the charging member. Thereby, the number of 
components can be reduced much more, and thereby, the constitution of 
the connector can be made much simpler. 
[0092] 

Still furthermore, it may be constituted that the body comprises the 
contact springs and the stationary hooking portion integrated with insert 
molding. Thereby, the connector can be comprised of only two 
components, that is, the movable hooking member comprising the 
charging member integrally, and the body, so that a connector having a 
much simpler structure and is inexpensive can be obtained. 
[0093] 

Still furthermore, it may be constituted that: a mounting hole used 
for attaching the movable hooking member and the charging member to 
the body is formed on the second face side of the body; and the mounting 
hole comprises a first hole portion into which the base end of the charging 
member is press-fitted and a second hole portion which communicates 
with the first hole portion and into which the movable hooking member 
and a remained portion of the charging member are inserted so that they 
can move in the direction (an anteroposterior direction) connecting the first 
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face and the second face of the body. According to such a constitution, 
the movable hooking member comprising the charging member integrally 
can be attached to the body with a one-touch operation, so that assemble of 
the connector can be performed much easier. 
[0094] 

Still furthermore, a leading guide when inserting the card into the 
recess may be provided on an end portion of an opening of the recess. 
Thereby, when putting the card into the connector, the card is guided to the 
recess of the connector with the leading guide, so that attachment of the 
card can be made easier. 
[0095] 

Still furthermore, a clearance for rotating a vicinity of the first end 
portion (front end) of the card when putting into the card may be provided 
on the bottom face of the recess on the first face (rear face) side of the 
body. Thereby, when inserting the card into the recess, the first end 
portion (front end) of the card can be rotated with using this clearance, so 
that the movement of the card may not be interrupted due to the first end 
of the card contacts the bottom face of the recess. Consequently, the 
attachment of the card to the connector becomes easier. 
[0096] 

The present application is based on Japanese Patent Application 
No. 2004-238742, and the content of it should be incorporated with the 
present invention accordingly, with reference to the specification and the 
drawings of the patent application described above. 
[0097] 
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Furthermore, the present invention is sufficiently described by the 
embodiments referring to the appended drawings, however, it is obvious to 
a person who has a conventional knowledge in this field that various 
modifications or deformations are possible. Thus, such modifications or 
deformations should be interpreted to be within the scope of the present 
invention, not extending beyond it. 
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